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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5, 10-15, 17-19, and 24-32 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Johnson '683. 

With respect to claims 1, 14, and 15, Johnson teaches a substrate (14); a laser 
area comprising a bottom semiconductor DBR stack (58), an active region (64 and 66), 
and a partial top semiconductor DBR stack (68; column 7, lines 28-50) positioned upon 
the substrate; a dielectric mirror (90) forming an aperture area and being positioned 
upon the partial top semiconductor DBR stack; and an implanted region (76 and 82) 
configured around the aperture area but not penetrating the aperture area. 

With respect to claim 2, Johnson shows epitaxially grown layers comprising a 
bottom semiconductor DBR stack, an active region, and a top semiconductor DBR stack 
(figures 3-5). 

With respect to claims 3 and 17, Johnson teaches the top semiconductor DBR 
stack containing material chosen from the group consisting of aluminum, gallium, 
arsenic, indium, phosphorous, and combinations thereof (column 2, lines 28-31). 
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With respect to claims 4 and 18, Johnson teaches the top semiconductor DBR 
stack comprising alternating layers of aluminum gallium arsenide and aluminum 
arsenide (column 2, lines 28-31). 

With respect to claims 5 and 19, Johnson teaches the top semiconductor DBR 
stack being doped (column 2, lines 31-34). 

With respect to claims 10-12 and 24-26, Johnson teaches the dielectric material 
being chosen from the group consisting of silicon dioxide, titanium dioxide, silicon 
nitride, and combinations thereof (figures 3-5). 

With respect to claims 13 and 27, Johnson teaches the device being a vertical 
cavity surface-emitting laser (figures 1 and 3-5). 

With respect to claims 28 and 30, Johnson teaches a vertical cavity surface 
emitting laser comprising a substrate (14); a bottom semiconductor DBR stack (58); an 
active region (64 and 66) comprising an aperture where light is emitted; a top 
semiconductor DBR stack (68); and a dielectric mirror (90) positioned directly on the top 
semiconductor DBR stack over the aperture of the active region, wherein the bottom 
semiconductor DBR stack and the top semiconductor DBR stack comprise epitaxial 
layers and the bottom semiconductor DBR stack comprises more epitaxial layers than 
the top semiconductor DBR stack (column 7, lines 28-50). 

With respect to claim 29, Johnson teaches the number of epitaxial layers 
comprising the top semiconductor DBR stack being less than 5% of the number of 
epitaxial layers comprising the bottom semiconductor DBR stack (column 7, lines 28- 
50). 
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Claim 31 requires the bottom DBR stack and the top DBR stack have certain 
reflectivities and the reflectivity of the bottom DBR stack is higher than the reflectivity of 
the top DBR stack. Although not explicitly stated, such a setup is inherent in the device 
of Johnson. The light is emitted from the top semiconductor DBR stack. Therefore, it 
must have a lower reflectivity than the bottom DBR stack. 

With respect to claim 32, Johnson teaches a VCSEL comprising a substrate (14); 
a bottom semiconductor DBR stack (58); an active region (64 and 66) comprising an 
aperture area where light is emitted; a top semiconductor DBR stack (68); an implanted 
region (82) within the epitaxial layers, the implanted region configured around the 
aperture area but not penetrating the aperture area (figures 3-5); and a dielectric mirror 
(90) positioned directly on the top semiconductor DBR stack over the aperture area of 
the active region, the dielectric mirror functioning as a guide to form the implanted 
region (column 7, lines 28-50); wherein the bottom semiconductor DBR stack and the 
top semiconductor DBR stack comprise epitaxial layers and the bottom semiconductor 
DBR stack comprises more epitaxial layers than the top semiconductor DBR stack 
(column 7, lines 28-50). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5 Claims 6-9, 20-23, and 39-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Johnson '683 in view of Sun '241 . 

Claims 6, 20, and 39 require the top semiconductor DBR have forty individual 
layers or less. Sun teaches such a setup (column 2, lines 30-35). At the time of the 
invention, it would have been obvious, to one having ordinary skill in the art to take the 
system of Johnson and specify forty or less individual layers. The motivation for doing 
so would have been to provide a DBR mirror stack with a desired reflectivity. 

Claims 7, 21 , and 40 require the top semiconductor DBR have twenty individual 
layers or less. Sun teaches such a setup (column 2, lines 30-35). At the time of the 
invention, it would have been obvious to one having ordinary skill in the art to take the 
system of Johnson and specify forty or less individual layers. The motivation for doing 
so would have been to provide a DBR mirror stack with a desired reflectivity. 

Claims 8, 22, and 41 require the top semiconductor DBR have eleven individual 
layers or less. Sun teaches such a setup (column 2, lines 30-35). At the time of the 
invention, it would have been obvious to one having ordinary skill in the art to take the 
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system of Johnson and specify forty or less individual layers. The motivation for doing 
so would have been to provide a DBR mirror stack with a desired reflectivity. 

Claims 9, 23, and 42 requires the top semiconductor DBR have seven individual 
layers or less. Sun teaches a similar top DBR with ten layers (column 2, lines 30-35). It 
is well known in the art that one can vary the number of top DBR layers in order to 
obtain a top DBR with a desired reflectivity. Therefore, it would have been obvious to 
one having ordinary skill in the art to provide the system of Johnson or Sun with a DBR 
of seven or less layers. The motivation for doing so would have been to provide a top 
DBR with a desired reflectivity. 

6. Claims 33-38 and 43-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Johnson '683 in view of Lott et al. 

With respect to claims 33-35, Johnson teaches a laser comprising a substrate 
(14); a bottom semiconductor DBR stack (58); an active region (64 and 66) positioned 
upon the bottom semiconductor DBR stack; a partial top semiconductor DBR stack (68) 
positioned upon the active region; a dielectric mirror (90) forming an aperture area and 
being positioned upon the partial top semiconductor DBR stack; and an implanted 
region (76 and 82) configured around the aperture area but not penetrating the aperture 
area. Claim 33 requires the aperture area have a width of about 2 to 25 micrometers. 
Such dimensions are common in the art, as is evidenced by Lott (page 1397, column 2). 
At the time of the invention, it would have been obvious to one having ordinary skill in 
the art to take the system of Johnson and specify an aperture of about 2 to 25 
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micrometers as taught by Lott. The motivation for doing so would have been to provide 
an aperture with optimal dimensions for device operation and fabrication, such as ion 
implantation. 

With respect to claim 36, Johnson teaches the top semiconductor DBR stack 
containing material chosen from the group consisting of aluminum, gallium, arsenic, 
indium, phosphorous, and combinations thereof (column 2, lines 28-31). 

With respect to claim 37, Johnson teaches the top semiconductor DBR stack 
comprising alternating layers of aluminum gallium arsenide and aluminum arsenide 
(column 2, lines 28-31). 

With respect to claim 38, Johnson teaches the top semiconductor DBR stack 
being doped (column 2, lines 31-34). 

With respect to claims 43-45, Johnson teaches the dielectric material being 
chosen from the group consisting of silicon dioxide, titanium dioxide, silicon nitride, and 
combinations thereof (figures 3-5). 

With respect to claim 46, Johnson teaches the device being a vertical cavity 
surface-emitting laser (figures 1 and 3-5). 

Response to Arguments 

7. Applicant's arguments filed 18 June 2004 have been fully considered but they are 
not persuasive. 

Examiner has withdrawn the 35 USC 102 rejection over Lott and the 35 USC 102 
rejection over Sun. However, the 35 USC 102 rejection over Johnson still stands. 
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Applicant argues that Johnson does not teach a dielectric mirror forming an aperture 
area and being positioned upon the partial top semiconductor DBR stack; and an 
implanted region configured around the aperture area but not penetrating the aperture 
area. Examiner disagrees. Figures 3-5 of Johnson clearly show a dielectric mirror (90) 
forming an aperture area and being positioned upon a partial top semiconductor DBR 
stack (68); and an implanted region (82) configured around the aperture area but not 
penetrating the aperture area. 



Communication information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leith A Al-Nazer whose telephone number is 571-272- 
1938. The examiner can normally be reached on Monday-Friday, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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